Introduc
Normally, the tailer to the su the consignme in the market offered by the the trade cred accumulate re plored a singl in payments a optimal soluti However, the in the above Goyal's mode et al. [4] furth to allow for sh el to determin ing items und and allowable model for det supplier offers order quantity Chung and Hu the case that t der delay in p credit financi either constan Liao et al. [8] ction e payment for upplier immed ent. Nowadays to attract more e supplier to th dit period, the evenue and ear e item EOQ m and Chung [2] ion for the pro phenomenon models. Agga el to the case w her generalize hortages. Sark ne an optimal o der inflation, p e shortage. Ch teriorating item s a permissible y is greater th uang [7] furthe the units are r payments. All ng assumed t nt or merely de considered an ] simplified th oblem explore of deteriorati arwal and Jag with deteriorati ed the above in er et al. [5] de ordering policy permissible del hang [6] estab ms under infl e delay to the han a predeterm er extended G eplenished at the above pap that the marke ependent on th n initial-stock-l Here an amount, borrowed from the money lending source as a loan with interest, is paid to the wholesaler at the beginning on receipt of goods. In return, the wholesaler/supplier offers a relaxed credit period as permissible delay in payment of rest amount. The concept "immediate part payment" was first introduced by M. Maiti [12] . Guria, Das, Mondal and Maiti ntroduced an inventory policy for an item with inflation induced purchasing price, selling price and demand with immediate part payment.
In this paper, we develop a more general inventory model with delay in payment. Firstly, the demand rate of the items is assumed to be dependent on the retailer's current stock level. Secondly, the items start deteriorating from the moment they are put into inventory. Thirdly not only would the supplier offer a fixed credit period to the retailer, but the retailer also adopts the trade credit policy to his/her customers. Fourthly the supplier must be given an immediate part-payment by the retailer. Lastly these models are illustrated with numerical examples. Finally we use GRG method and LINGO software to solve this model.
Notations and Assumptions
The following notations and assumptions are used throughout the paper Notations: 1) I(t)= Inventory level at time t. 2) k =Production rate per year. 3) r =The unit raw material cost. 4) 1 c =The unit selling cost. 5) p = The unit production cost. Where p= r + l k + wk +e k √ 6) 2 c = The ordering cost per order. 7) 3 c = Setup cost. 8) l = Cost due to labour. 9) w = Cost due to wear and tear. 10) e = Environmental protection cost. M, the account is also settled at t = M and the retailer does not need to pay any interest charge of items in stock during the whole cycle.
Mathematical Formulation of the Model
A constant production starts at t = 0 and continues up to 1 t t = where the inventory level reaches maximum level. Production then stops at 1 t t = and the inventory gradually depletes to zero at the end of the production cycle t = T due to deterioration and consumption. Therefore, during the time interval (0, 1 t ), the system is subject to the effect of production, demand and deterioration.
Then the change in the inventory level can be described by the following differential equation:
With the initial condition ( )
On the other hand, in the interval ( 1 , ) t T , the system is effected by the combined effect of demand and deterioration.
Hence, the change in the inventory level is governed by the following differential equation:
With the ending condition 
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In addition, using the boundary condition ( ) ( )
, we obtain the following equations: 
The annual total relevant cost 1) Annual ordering cost = 2 c T 2) Annual stock holding cost
3) Annual cost due to deteriorated units = ( ) 
. 
The annual interest earned by the retailer ( ) 
The annual interest earned by the retailer
The annual total cost incurred by the retailer Z(T) = Ordering cost + holding cost + set up cost+ deterioration cost + production cost + interest payableinterest earned 
Z N Z N = Therefore Z(T) is continuous and well defined. All ( ) ( ) ( ) 1 2 3 Z T ,Z T ,Z T are defined on T >0. Equations (9)- (11) 
=0
The objective of this paper is to find an optimal cycle time to minimize the annual total relevant cost for the retailer. For this the optimal cycle time * is obtained by setting the Equation (12) equal to zero; is the root of the following equation 
